This study was done to evaluate the hypoglycemic potentials of ginger (zingiber officinale ) in controlling hyperglycemia ,hypoinsulinemia and their effect on total cholesterol in cadmium-induced pancreotoxicity in male rabbits Twenty four of adult male rabbits were divided randomly into four equal groups. The results showed that cadmium chloride administration resulted in a decrease in the level of insulin concentration associated with an increase in glucose and total cholesterol concentration in rabbits .The enzyme activities of serum ALT, AST and ALP were also significantly increased . While , the groups of animal that received ginger showed significant decrease in serum glucose , cholesterol , AST, ALT and ALP. The level of insulin was also increased in these groups of animal.
INTRODUCTION
Some studies have shown that several hundred plants were used as an antidiabetic therapy or prevent and reduce the diabetic complication (1). Infect , many medicinal plants such as oleo europea , Nigella sativa and Trigonella foenum graceum , have anti-diabetic effects (2).
Ginger was found to have hypocholesterolemia and caused a decrease in blood glucose ,body weight and alkaline phosphatase in adult male rat(3). Several studies showed that ginger extract possesses hypoglycemic and hypolipidemic potential in the diabetic rats(4).
Thus , ginger may be of great value in managing the effect of diabetic complication in human(5). .
METERIAL AND METHODS
The preparation of plant material.
The fresh rhizomes of Chinese ginger ( zingiberofficinale) were bought from the local market of Basra city /Iraq, the plant material was identified and authenticated at College of Science / University of Basra .
The fresh rhizomes were washed with distilled water and then dried at room temperature for two days under the shade , the dried rhizome was cut into small pieces and ground into powder by using electric mill for 3 minutes. 50g of powder were put in the round bottle flask, 200ml of ethanol (70%) were added to the flask and extracted for 12 hours at 70cº. the extract was filtered by using Whatman
No.31 filter paper , then the extract were put in the Petri dish and left at room temperature under the shade . the resultant was viscous substance with brown color.
The collection extracts were kept in tight closed container and stored at 4cº until using.
Experimental Animal Twenty four mature domestic male rabbits (Lepuscuniculus) , weight between ( 1-1.5 kg) and aged six months were used in this study. The animals were bought from the local market in Basra city they were housed in the animal house of the College of Veterinary Medicine / University of Basra. They were housed in well ventilated standard environment condition at temperature 25± Cº and photoperiod 12 hrs light /dark cycle. They were supplied with standard pellet and water add libitum , they were allowed for two weeks for adapting to the new environment before experimentation . The animals were given anticoccidosis (Amprollium) through the drinking water daily for two weeks ( 1g / L). Finally the rabbits were randomly and equally divided into four groups (n=6/ group). The ginger extract and Cadmium chloride dissolved in distilled water and administrated as single daily orally (drenching). The treatment expended for 35days.
The Biochemical Measurements after collecting of blood samples from the heart and serum separation , some biochemical measurements were done by using special enzymatic kits which were performed as follows:
1. Estimation of Total Insulin Hormone. The serum concentration of insulin was determined by Elisa kit , according to (6). The amount of insulin in the sample was calculated by comparing the optical density of the sample to the standard curve .By using at 450nm wave length.
2. The serum blood glucose levels: serum blood glucose was determined by enzymatic method depending on the enzymatic method (7).
The total cholesterol determination ( TC)
: total serum cholesterol was done by enzymatic method depending on enzymatic method of .( 8).
4.Estimation of Aspartate Aminotransferase ( AST).And Alanine
Aminotransferase ( ALT) activities :for the estimation of ALT and AST activities in serum samples, commercially enzymatic kits, based on the reaction of 2,4 dinitrophenyl hydrazine with pyruvate and / or oxaloacetate to yield a brown colored complex in alkalin medium were used (9) . The absorbency was determined at 505nm wavelength
Estimation of Alkaline Phosphatase activity ( ALP)
Serum ALP activity was assayed by using commercial kits. The read absorbance at 510 nm wavelength against reagent blank (1٠).
The Statistical analysis:
The results of the present study were analyzed by using variance (ANOVA)
test. The statistical analysis was performed by using the program. The data were expressed as a means +SD. P values less than 0.05 (P<0.05) were considered to be significant for all data of this study . 
RESULTS

Insulin Hormone level
Insulin µ Iu/ml
The difference in the latter means statistical difference (P<0.05) level as compared with the control group . Table ( 2) showed that serum levels of fasting blood glucose and total cholesterol in the group treated with Cadmium chloride were significantly increased ( p< 0.05) as compared with the control group .However , the groups which treated with ethanolic ginger extract showed that significant reduction ( p< 0.05) in serum blood glucose and total cholesterol concentrations as compared with Cadmium chloride group. 
DISCUSSION
The present results showed a significant decrease in insulin level of the rabbits treated with cadmium alone as compared with normal control. This results consistent with other studies concerned with cadmium exposure (1 ١ , 12,13) whom all found that cadmium reduce insulin levels and has a direct cytotoxic effect on the pancreas , proving that pancreatic tissue has an extremely high affinity for cadmium indicating that cadmium may be inflicting damage directly at the level of pancreatic insulin secretary mechanism .
14) reported that cadmium administration resulted in destruction of beta cells , such a decrease in the number of functional beta cell. This supports the earlier reports that cadmium induced atrophy of islets and decrease in insulin secretory activity (15) .
On the other hand, some studies have shown that cadmium has a potent diabetogenic agent and its a potent SH inhibitor by which the interaction with pancreatic SH group result in pancreatic damage (16, 17) While (18) showed that insulin gene is mainly expressed in islet B-cell in pancreas.The expression of insulin synthesis mRNA was inhibited after administration of cadmium is one reason of why the change of insulin level occurs. Showed that ginger juice exhibits hypoglycemic activity in both normal and streptozotocin induced diabetic rat.
(32,33) we found that the aqueous extract of ginger has both antiglycating activity and aldose reductase 2 inhibition, ginger seems to modulate both glycation and polyolpathwas, the antiglycationg natural of ginger could be the major mechanism in ameliorating STZ-induced diabetic (34).
(35) reported that treatment with a methanolic extract of dried rhizome of ginger produced a significant reduction in fructose induced hyperglycemia and hyperlipidemia, the same authors (36) showed that administration of the methanolic ginger extract for 8 weeks to the mice , reduced goldthioglucoseinduced obesity and glucose also improved insulin sensitivity.
Recently (5) studied the hypoglycemic potential of ginger in streptozotocineinduce diabetic rats when given an aqueous extract of raw ginger daily 500mg/ kg IP for a period of 7 weeks . The raw ginger was significantly effective in lowering serum glucose , cholesterol and Tri acylglycerol levels in the ginger treated diabetic rat.
Other studies have shown that feeding rats with ginger reduced the formation advance glycation end product in both soluble and insoluble protein fractions , normalization of aldose reductase 2and reduction carbonyl mediated stress by ginger might be responsible for restoring ALaldose reductase 2 after feeding ginger, also reducing the activity of polyol pathway , prevent sorbitol and galactiol accumulation and prevention of oxidative stress (37, 38, 39 ) .
The results presented in the table ( 2 ) show a significant increase total cholesterol in rabbits treated with cadmium compared with normal control. These results in concordance with other studies (40, 41, 42, 43) . These authors have shown that cadmium damages the liver, the esterification occurs mainly in the liver , therefore , the proportion of esterified cholesterol decrease that lead to hyper cholesterolemia may be due to impairment of the liver and inhibition of enzymes which converts cholesterol into bile acid . 
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